It is well known, since Weierstrass, that there are continuous functions that are not derivable at any point. The same is true for the various known generalizations of derivative, e.g. the unilateral, approximate and the symmetric derivatives. The present announcement deals with a new definition of derivative in terms of which every continuous function ƒ is derivable at a c-dense set of points (viz. the set meets every interval in a set whose power is c), and the properties of ƒ can be investigated in terms of the values of its new derivative wherever it exists.
Let ƒ : R -> R, where R denotes the set of real numbers. Let ƒ be called
, and then an extended real number a is called an upper derivative of ƒ at
Defining ƒ to be lower derivable at x if -ƒ is upper derivable at x, it is clear that ƒ is derivable at x if and only if it is upper and lower derivable there. These definitions can be easily extended to real-valued functions on any real topological vector space.
What is unusual about the upper and lower derivatives is that they are not unique like the derivative; consider e.g. f(x) = \x\ at JC = 0. They are, however, unique at all but a countable set of points. Also, if ƒ is nonangular, viz. When ƒ is upper derivable at x, let f u ix) denote the set of upper derivatives of ƒ at x which is clearly a connected closed subset of the space R of extended real numbers. THEOREM 
If two functions f and g have a pair of upper derivatives at x whose sum exists, then f + g is upper derivable at x and f
' u (x) 4-g u (x) C (f + g) f u (
x). Identity holds when f or g has a finite derivative at x, or when the upper derivative of f -\-g at x is unique iwhich is true at all but a countable set of points).
A similar result holds for the product of ƒ and g, only the signs of f(x) and gix) need to be taken into account. The chain rule also works out if one of the two functions has a nonzero finite derivative^ at the point in question. Relative to the exponential topology on the space 2 R of closed subsets of R, we have
